This Page Is Inserted^ by IF W Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 
t BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT . 

• DLLEGD3LE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



-;1 
1 



PCT/JP99/00477 



r - VTENT COOPERATION TRE -~Y 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule ol .2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
03 October 2000 /0? 10 00* 




International application No. 
PCT/JP99/00477 


Applicant's or agent's file reference 
99-F-001 PCT 


International filing date (day/month/year) 
04 February 1999 (04.02.99) 


Priority date (day/month/year) 


Applicant 

MINAMI, Tsutomu et al 



1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International Preliminary Examining Authority on: 

01 September 2000 (01.09.00) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election 



X | was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 




The International Bureau of WIPO 




34, chemin des Colombettes 


Shinji IGARASHI 




1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/331 (July 1992) 




JP9900477 



Kb 



m * & #o 



PCT 

C P C T 3 6 C TSHU70) 



WlPQ 



<omm^ 9 9-F-0 0 1PCT 


-^o^g^l-ow-ttt, s^<f§Scffi^oai#ji^ («SPCT/ 

I PEA/4 16) Sr#ISt5Ct. 


PCT/ J P 9 9/0 0 4 7 7 


<H.J!.*F> 04 - 0 2 - 9 9 


«5fcB 
(B.^.¥) 


mmnnm d po In t-ci' 


C01G 23/04, C01G 23/00 




ttlSA (ft£ X l*£«0 



i. mm^m^mm^^^^<Dmm^mm^^^mmnmwm57^k (pct36*j ^wet^aitt-ra. 
(PCT&11J70. i6&tfPCTiim^iiM6 o 7 



I 


|XJ 


n 


□ 


m 


□ 


IV 


□ 


V 


m 


VI 


□ 


vn 


□ 


vra 


□ 



0 1. 0 9. 0 0 


2 0. 0 4. 0 1 


*»JUM>T56 

B*S#i*/T (I PEA/J P) 

1 0 0-8 9 1 5 
KJKW^PftPaKB^HHTl 4#3# 


SfS*# 03-3581-1101 f*3iS 


4G 


9 3 4 3 


| 3 4 16 



PCT/IPEA/4 09 (Stt) (1 9 9 8¥7^) 



m^mmm^r pct/j p 9 9/0 0477 



PCT«IU70. 16, 70. 17) 



m 
m 
m 



□ in® 



at 



PCTl 9*<0«3eica-5#*t]ES^fcfc«> 
BBHHR*£ft>fll** Stella S *tfc t> 



±m<omm^m<Dmm&, Tm^-rm^m<\^\ wOBRfcH«<D«§-cs>s 0 
±iao»«fi, Tia^wis-efcs f§-c£><5 0 

□ mmm&(otztb\cm&£thtc p c t^iij23. i (w (cv^ 5 isiRifcowm 

□ PC TS1948. 3 (b) 5 H^PcOWf§ 

□ HR^fltsacofe^^aia p c rmmss. 2£fcii55. ? sirx© ti 

□ cosiaa»c**n5«ffi^j:sia^j* 

□ asatc wOBBmiMME (*fcttW3iE) wBBicsa^ixfe^u^^r/p-r-f^^jcjisia^j* 

□ a»»fc»aLfc»®tcj:sE^j;sasas^^ 
§(D$ia^foofc 

□ mm j: 5Eyimfc!a« u/cia?u t ^ v^vu^-f * ^ i:j:5E?ij*icib» b^ia^sra— -CfcS toil 

Smarts &ofc 0 



□ wmm m 



i^PCT/IPEA/4 09 (Slfl) (1 9 9 8¥7^) 



4* 



mmmm^r pct/j p9 9/004 7 7 



$fS«U it^ttXttS^iOflJfflWffittl-o^TOftm 1 2fk (PCT3 5*{2)) IzfelfyZfLM, -fcixSrgf+ttS 



am 



%iWL& (N) 



ii^tt (I S) 



m&±<omm-*jm& ( 1 a) 



1-7 



8, 


9 


fig 


1 - 


7 




8, 


9 




1 - 


9 


* 


4ffi 



2. 2:BfcK.mJif! (PCT8UU70.7) 
fiWS 1 - 7 Mo^T m%L&. ifl#H4&0) 

1 -7ic&z>&wni 0 ot^T^p^j; 0 hm^um^Txr-f-^—^m^- 



"SiH3E#^T5lffl$i>feXitt4 : JP, 9-2 4 1 0 3 8, 

~ 2 1 n m 
ti1tXtik4 



0~3 0 nm©7t^-f»ieii>e>/i:5f? = 7 



, HJfcflU 

IM!l2, 3) . 1 



iSPCT/IPEA/4 0 9 (^V«J) (1 998^7^) 



PCT 



b m * $ » 



(51) BIRttfr > £ffi6 

C01G 23/04, 23/00 



Al 



(n) B«&n#«' 

(43) SK&H 0 



WO00/46154 



2000^8 10 0(10.08.00) 



(21) BRttMH*-^ 

(22) a^tajse 



PCT/JP99/00477 



1999^2^4 0(04.02.99) 



(71) mmx (*n^ri^<i-^r<D^ia(cov>T) 

S^SEWSKW^HCJAPAN SCIENCE AND 

TECHNOLOGY CORPORATION) [JP/JP] 

T332-0012 ^RJI|Pm*PrT4T@I#8^- Saitama, (JP) 

(72) ; *5J:^ 

(75) 35W#/HiKA <#BKo^-C0>3O 

F£ f£(MINAMI, Tsutomu)[JP/JP] 

T589-0023 >:BEJi9ABE*UJTfiA»-&2-7-l Osaka, (JP) 

JR EB>^ &(TATSUMISAGO, Masahiro)[JP/JP] 

T599-8126 AB5^TS^Sf 128-16 Osaka, (JP) 

&fflJ?$5(MATSUDA, Atsunori)[JP/JP] 

T586-0082 A(S^Wrt*if rtTi^^ £1^^*12-5 Osaka, (JP) 

(74) ffeSA 

#3gdr BffiMHJ*(NISHIZAWA, Toshio) 
T 1 50-0042 ImSS^E? ffl J 1 1 B0*37- 1 0 
mtZ fcVMS|ig Tokyo, (JP) 



(81) fg^H JP, US, Bfcfll4#ffr (AT, BE, CH, CY, DE, DK, 
ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Title: PROCESS FOR PRODUCING ANATASE TITANIA OR COMPOSITE OXIDE CONTAINING ANATASE TITANIA 



(57) Abstract ie. stio, 83. bsio, +peg, 



A novel process for producing anatase titania or a composite oxide 
containing anatase titania which is useful as a photocatalyst, bactericidal 
material, or antibacterial material and can be produced in various shapes 
at a temperature as low as 100 °C or below, characterized by forming a 
gel comprising a metal oxide from a solution of a hydrolyzable titanium 
compound and then reacting the gel with water at 100 °C or lower to 
produce the target titania or composite oxide. 




PEGStCT 1 Oi -SIO, «£t*$37KOTLfc 

CHANGE IN IR SPECTRUM OF Ti0 2 /Si0 2 
COMPOSITE CONTAINING PEG THROUGH TREATMENT 
WITH HOT WATER 








(D 


tarn <d 








m 










, 1 0 0 t ^ T © 








m 


m -r z 








L 


< 




7 -r ? 






it 






t 


L T , 






tf 




m 




h & m 


m it m & ^ t? ? & % ^ 


fife L , CD '& r (D 


<^ 




w- 




10 0 




-4=? 


m 




? 


- 7 


u < « t * ■— if m * 


-7&^t?m^m 






& 


m 


it i= 5 








< 


& 


7 


1- ? — 




t ti O |{ i| * 






-r 


5 


o 









AE 




DM 


K^-7J 


AG 




DZ 


7yUv?x VT 


AL 




EE 




AM 




E S 




AT 


h D 7 


F 1 




AU 


* h7U7 


F R 




A2 




GA 




B A 




GB 


?m 


B 3 




GD 




B E 




G E 




BF 


^A-*^- • 7 r V 


GH 


13— * 


BG 




GM 




B J 




GN 




BR 




GR 




BY 




GW 




CA 




HR 




CF 




HU 




CG 


=r^=f— 


I D 




CH 




I E 


T W ^7 V K 


C 1 


=3— h S'TtfT— A- 


I L 


^ ^ "7 31 A- 


CM 




] N 


W> K 


CN 




I S 




CR 


. y * 


I T 


y t 


CU 




J P 




CY 




KE 




CZ 




KG 




DE 




KP 




DK 




KR 





KZ 




RU 




LC 




SD 




L I 


y t -^>>^^^ > 


S E 


^ ^7ai — > 


LK 


* y • 


SG 




LR 




S I 


^n^^7 


L S 




S K 




LT 


y h7-7 


S L 




LU 




S N 




L V 


7h^7 


S Z 


^7^7^ K 


MA 




TD 




MC 




TG 




MD 


K«7*r 


T J 




MG 




TM 




MK 




TR 






mm 


TT 


h y k • h'<^ 


ML 




TZ 




MN 




U A 




MR 


y 


UG 




MW 




U S 


%m 


MX 




UZ 




MZ 




VN 




NE 




YU 




NL 




Z A 


^77 y 


NO 




Z W 




NZ 






PL 








PT 








RO 


/i/-v-7 







WO 00/46154 







T 








if 














T 










# 
















CO 


m 




CO 






9 




if 










T 


X 




5 


o 










ji§ 


«■ 


■\ 


tit 


[Hi 


U 

V * 




> 




T 




1 


o 


o 


°c 




T 




y 




if 


SLJ 




y 


*r -r 


<5 






§& 


1 Ui 








ft 


iff 














$ 
y 




r> 
y 




( 


T 








if 










i: 


L 


X 








T 




id 


<£ 


Z> 






w 

1 J 




J/ u 


T 




















-rtr 


¥R 




5 




X 


m 




ifiir 
m 


Hi. 


-r 




t 








# 




T 


i 


o 


2 


> 


K 


co 






y 














w 




m 










T 


( 


T 


i 



















T 


i> 


L 


< 




T 


^ ^ & 


ft; 






M 


3a 




14 , T 


•r 






if 






-a $ 


i — | 












L < 14 






CO 


tts 

M— 1 






L T *T 


m 






L 






T CO i& 


inn. 






la 


7 




- r h 


b 


< 


{4 


T 


-r 




CO M it 


y j 








-It 




i ) CO 


m 






<b 


L 


X 


T J4 , 


% 




m 








5 h CO 


X 




o 


x 




aft 


M U t 


L, 






n 




X 


^5 : 


fh 










T 










-5 






flU »v- By 


1 


X 


{4 






J-r 

7 


ss m iz. 






H 




An 


X. 


tt @& -fb 




X 


jm 


It 






o 2 ) 


HI 


Sr 




fife 


L 





9 — if M 



Jy — 
7 — 


T 






> 
\ 




T X 








m 


T 






7>g- OR 


f4 




it 


HE 








CO 










co i: 


r i: 


CO 


X 




s 






— if 


m 








T 




^ CO 


X 






o 








7 
















CO 


% 


m 


U 


n m 


¥ -e 


f4 










it m 




*>- 


t 




m 






co M 


it 


Jo 








co ^ 




A 




y 




n 










n 




= r 








0 


■7 




m 


± 






5 


0 


0 


°C 


T* Si 



1 



WO 00/46154 




PCT/JP99/00477 



tf* «s m -C # 5 r £ t , & fcftfc?*Jlf!as3te^$Hfc^0!£ L T 
fE/Bi-S^^aSfft^StLT^S (T. Yoko, K. Kamiya and S 
Sakka, mMfa^tfc. 95 (1 987) .1 50. ) G £ , 
T i O, ©3n>f K8 Jflrfc- 3W*«i4K-fk^XjRSrn - h 
Lfc^7^S1S±l: 4 5 0 °C M ^ f& g| L /c <£> ^ ft ® ftl 
(D t Ltli^a$^^t;HSifeJtlT^5 (B. 

0' Regan and M.Gretzel, Nature, 353 (199 l) 
7 3 7. ) 0 

— X , TiO z - S i0 2 III 1 L t li > t* 7 7 t f ;u 
T-t h 1~ — Y ^ $ — $ J* i/ s( y 7" n ^ ^ i/ K & 5 IMi ^ ^ 

£ ffl V> T T i O 2 - S i0 2 ^H^K^«5dSf^»$tuSn 
t t > T^-^ — f ffilr tB ^ 5 ft I: (i 9 4 m o l % T 
iO z t tf 1 ^ t ft 5 0 0 t ^ ± , 8 9~6 7mol% 
T i 0 2 t tr f ^ I- li 7 5 O < C£A_h<E>iiii&-?0>8&4iQ!8;& s 
^ST*>5 : i: t £ h 5 0 m o l%Ti0 2 ^^tfi^- 
Ktt 1 0 O O tti^I^troT fc#|f tfcs; 
p $ tit S (Y.Abe, N. Sugimoto, Y.Nagano and T.Miso 
no, J. Non-Cryst. , 104 (1988) 1 6 4 . ) „ * fc. 

r f - * y< y ? v is 7 •& & m ^ , t ;is =f is - m m u * 

-y 9 # * , £ m ffl. & 2 0 0 °C % ^!7-200WTlSI»*fif 
o fc i ^ l: , T i O 2 ^ f i5 2 . 3 ~ 6 7 m o 1 % tf> f£ B 

*/c, f ^ ^ y > v ;i/ y' h * K i: !J = ^ h ^ 

^ h ^> K^rtti%j^45f-^^V^ X 3r i£ i£ T An * # ft? £ ft o fc 



WO 00/46154 




PCT/JP99/00477 



S i ^ T i 


O 


2 


£: 


1 6 




5mo 1 % *a 1~ 3 T i 


O 2 - 


S i O 2 ^ W- 




& m 






3 5 Otfi^I^fto 




fc£ 0 M, H X h Z> 




, $ 


h 








t 




«fc o 


X 


liCfttTt^-fT i 


o 2 


^ s *s tff ffi -r 5 










c? tl X V S (A.Matsuda, 


T. Kog 


ure, Y.Matsuno 




s. 


Kata 


yama, T. Tsuno, N. Tohge and T. M 


inami, J. Am. 


Ceram. 


S o c . 


> 


76 (1993) 269 


9 ) o 


L ^ I , T 


-r 


* 


— 


if m 


T 


i0 2 Ir 4 ^ t 5 fc I: 


tt , T 


i o 2 m ft 


x 




4 


5 0 


°C 


^ ± <d m i&m f&m & 




$ <b T i O 


2 


— 


S 


i O 


2 


m <d m. & 8t it <d m i- 




£ *b J- iii ^ 






m 




m 




^ o X , 


#J pl m m JfS 


ft 




m 








fi ^» « 


m & x m m 




m 










7H 


< it r -r ? — 


if 


m 




* - 


T 




-r 5 ^ 


t is m * #j k 




^ 




x &> 


o 


o 








m 


M 






fit . Wioir^'?^^^ 


S <D 


ra H £ £ «p m 


L 














E I: *5 ^ t 7 


-T" 






if M 




^ - 7 t L< (i 7 t ^ - 


M ^ 


? =. r ^ m (d 


1ft 




m 


itm 


CO 


M it <ir L . rtvi- 


«fc o X 










^ ft; 


ft 


«" ^ ^ ^ ^ a itft « c 


* S ^ 


<d m w. m j£ 


-r 






t * 








if M ^ ^ = T 




L 


< 


T 




* — ifM^^^T^r-^tf 


^ ^ ^ 


% . /< As 


? 




m 


RH , 




7 >r - . ^ f 


<75 ^ 


t L T fi£ i~ 






t 




fig 






i~ 5 ^ £ S: IS 






L 


x <^ 


5 


o 





3 



WO 00/46154 




PCT/JP99/00477 



w <d m 

^ <d & m (D m w n , -tm<DmM*m&:-t-z>i>(Db u t , 

m it frfc&Bj&L, ^©i r ©^A/ft* l 0 0 

* tL , r o ttj m <o m m n , is ^ & *s v> t , m & ^ m 

US te^K^i£t£#^^&JS^*£^£ K - 7° i~ 5 2? j£ . 

-=£ L T , ^ f> l: r <D ffl I o i u , B&Sa^SiKL 
^f;7t^-fSf^-7H< T ^ — -fef M ^ ^ ~ T 

z^temG-mityd^o) t> © t> *§ -r -s <, 

(s a ^ n t ^ t* f ^ t s r i ^ pi ig ^ § ^ , t (D m 

I! ffi © II /i i 



4 



WO 00/46154 ^ ^ 

PCT/JP99/00477 

1 : 7t^-f If ^=7 





2 : T i O 2 




S i 


0 2 mm 


^ & ft #j 








3 : h v * tr 






> ;u 7- =■ 


* a (n) 


m #: 






0 2 (i , pi ft 




m L 


it m 1 £ 


7 — y m ^ 






L fc #n %z & Tjk 


u m 












X >K y h : T -f 


* - 


if T i O 


2 # &. W) 


* ( 


10 1)® 




(10 3) ® i£ 














El 3 *i , H i£ #J 


1 CO 


U 7k &L 3g 


stf <z> ^ m 


O # ^ 8R i|X ^ 




h ^ 5: 7T- L 


m 


X *> 












2 9 0 0 cm 


- 1 


*3 J: 


1 3 5 


0 c m ~ 1 f\f" 


i£ <T) m. IR ^ ^< i7 




;!/ H ^ y x f- 






V = — /u 


j: i I * k 


-5 0 


9 5 5 cm 


- 1 


(D fc° — i7 « 


t 


L T 


T i — O 


— S i M 0^ 








£ H ffi -T 5 


ti 


* CD 


S & <z> 










r <d tu m e> is 


W 




J£X ± CO t 


3o *) (D %f Wl 




0 t> CO x 




# , T l£ f£ 


L 


< % 


CO H i& CO 


Wt I?- 0 


X K 






* -r m & . r 


(7) 


m m 


CO 2£ t£ 




-r 5 


«t , r (D |g 




« , m tk # ft? ft 




-r z> ? 


= £ A ffc 




^ * < £ t> 


"a 


tr i£ as a» $> 4k 


JR 


m it 


%>) & Is tf 


<7* /u ^ m 




, ^ W: & 




m it <m % s t? v 




i. A > 
2: ^> 7f c 


isr rt- i jj- x 




X T f 9 — 


if 


m f * = t t 


L 


< n 


T -T 9 — 


-tf S» f ^ = 


T Sr 


^ tf ffi 




& , tag * a w 


it 


X \t Z> 


a> ?n * 


^ {* 


t L X % J: 




fi i£ T' S 1 1 








L T l/ N 5 w 


t X* 




«t 


3 * ^ 18 £ t 


0 


r CO 


mmco m 




ft m 


* -r -5 




* = r> A <fc ^ 


4^ 


CO to 


* # # • 


s *§ ^ m & 


1 0 


0 t J£A T <£> 



5 



WO 00/46154 




PCT/JP99/00477 



m. tK & if 




O 


T 






CO 










L 




& it 33 X 


ZP %a fm it 








3§ 






J\y ft 




CD 




It 




ft 


^ CD ^ 


An 355 ^ a 


tK & m j- 


<fc 3 


r 


7" 




- if 




H 


CD 


#f 








m 






(d J; o T 


* $ 








cd T 
























r co 


w id 


*3 






An tK 




A¥ 








i- 




7^ 




=■ V 


A -(k ^ 


i L T 


# & 


CD 




cd 






T 




< 






,t 


X. 




. 7- 


h ^ >f y 




> 7^ 


? 




( 


T i 


( 0 


c 


H 


( 


c 


H 


3 


) 


2 ) 


A ) 7- 




■v 


z? 






V- 7^ 






( 


T 


x 


( 


O 


c 


H 


2 c 


H 0 C H 


2 C H ) 


4 ) 




7" 


h 


7 =*r 


7< 


( 


2 








A' 




3r 


iy ;v 


^- >v ) 


^ ^ ^ ( 


T i 


( 


o 


C 


H 2 


C 


H 


( 


c 


2 


H 


5 


) 


C 


4 H 


Q ) A ) 

9 / 4 j 




7" T 


y 












( 


T 




( 


0 


C 


1 8 H 


3 7 7 4 / 


*J 4 v 


a ztf 




is 


tr 




i? 


7^ 


A/ 


s 




k 
1 


j 




h 


^ 




( O C H 


( c 


H 


3 


) 


2 ) 


2 


( 


O 


C 


( 


c 


H 


3 


) 


C H 


C O C H 


3 ) 2 ) 


. is 




y 




a /K 










T 


ir 


7^ 






7^ As?- $ 


^ ( T i 


( o 


c 


H 


( 


C H 


3 


) 


2 


) 


2 


) 


( 


0 


c 


( O 


C 2 H 


s) C H C O C H 3 


) 


2 ) 




Eg a 






( T i C 1 4 ) 


t£ if <0& 


m r 




n 




*> K 


N 














> 






it m t u 


< 11 1 tL 


h CO 






ft 






h ft z> 


0 






m 


m 


t L 


T « , r 


tL lb CO 9 


% CO 


l 












2 








t> -fr x 


ffl i- 5 r. 




# 














tfe ft 




tK 






is ffi 7" 


h 7 




y 








> 


7^ 








7" 




7 




■v /U 7* h 






E3 it 


7^ * 








^ $f * 


L 




0 












if 


gg 7^ 






T 


£r 


"a 




«' 






itm * & &-r 




, g 


#) 






^ m 


Id 






T 


S 


i 




A 


1 


, B 


, P , T 


a , Z r 


, s 


n 




V 


, w 




CO 










CO 


T 


A" 


=■ 3- 


^> K . W 




N 








to & 




L 


< 










CD 






t m ^ ^ 



6 



WO 00/46154 




PCT/JP99/00477 





it 


X 




a 


@£ 


ft 


4^ 












t 




X 




5 


o 








co 


to 3& 


m 




t> 




1 






L 


< 




2 




91 




± 




m. 




n 






X 




m 


-r s 


>- 






X 


# 


s 


o 








































ttJ 




IB 


& 


li 






ft 


(c: 






L 


X 




K 








X 




*> 








m 


CO 




ft 








X 


An 


tK 




m 








o 




CO 


1^ 


CO 




ft 




L 


x y 




y 






x 


en 




y 








2 


— 


^° 


n 






_ 




X 


1 








y — 








CO 


T 






*— 


A- 




CO 




X 


^< 




if 




X 


h 








X 




iJ- 


is 




CO 


m 


ft 


tK 










n 




1/ 




m 


ft 


tK 




x 




h 




t 


K 


n 7 






( 


T 


H 


F 


) 


x 


T 


ir 






Y 


y 


As 


X 


D 


M 


F 


X 


D 


M 


S 


O 


^ co 


# 


fit 








ft 


a* 


m 


If 


<b 






o 






X 


An 


tK 


5^ 


M 




ft 




L 


X li , 






x 


fig 




x 




m 




fiift 




X 


y 




!5£ 




if 


CO 


ft 








m 




. * 




T 






— 


T 


X 


T 










CO 






a* 


M 




X 






o 














X 






CO 




m 


co 








v» 








* 










h 


tb -5 


T 








if 




=5- 




— - 


T 






< 




T 








if 










T 






« 


n 


m 


ft 




CO 






ffi 






icssx 










u 




-f 






t 




g ft 




L 


X 


to 


7k 


ft 


ffi 






*T 


-r 














ft 


a 










< 






tf 










m 


m 


ft 


T- 






to 


-r 






t 


as 


X 






o 














& 




m 


m 


ft 




t 


























a. 

a 




L 


X 










co 




Mi 








it 




ft 


X 




m 


i- 








X 


it 


* ffi 


a 




7rtn 




















T 






_ 


if 


m. 


s ? 




. 


T 




L 


< 


T 






-, 


if 






<? 




T 






if 








ft 




as 






X 






o 




X 












& 






L 




m 






=f- 




X 


& 


tK 










-r 

v. 


ITT 


l-M 


i 






m 

Tax 


I" J 




j 


/v 






-r* 






1 

V • 




V 










jc TL 


<t 




•9 






CD 














L 












m 


h 


CO 


T 




? 


— if 


/fa 


B 


CO 








ffi 




-r 










i- 




o 
























CO 




5 




*r 












L 


T 




X 




y 












V 


^ — 



7 



WO 00/46154 ^ ^ PCT/JP99/00477 

=»•— A'fcif^jKy T ;u ^ x - 7^ /i- ^ , @£ @£ i? ^ n — ^ , 
*8 £g -fc A- a — ^ , t Kodf i/^n ir/PtA/o-74if©^ 
y y 3 ^ y t* = /i, 7 ^ 3 - , # y ft ' 

§£ tr = , # v & ~ si, t* <d 7km & & & -t z> ft mm & 

^ *s «| ^ # 5 o fa 7k j: o T m % iz. m ft -f 5 

r 5 # y 7^*^x-7^gis^ j L v> „ in -r 

T ^ ;t 3 r £ 3* £ 5 0 ^-«iB;^^-©*J!ip*3is#< 5 15 

t* ttmmm . * , it is ® *s 

^o^ttn i< * *s , ft m iwi # ^ 14 m & m it m \z. 

^LTlttbfffifofi^, ti b o . oi~ioom 
> o . l ^ b i o ©iints : Li/^o 
ikM * & >f ;i> fa * i o o c CJ^Ttf>?S^-ezk#i^J&£ 

2B. 7k © & # »i , l 0 OtJ^TCftf ©filt'^^ft 5^, 

1 0 0 tWT©£gf©*^t?)Sit EE ^ # <t -T 5 

r £ as T # S 0 t^5A,^fa{cJ:oTf4^JE^ L< fi *n EE 



8 



WO 00/46154 




PCT/JP99/00477 



< r 


t 






T 


T 


















T 


1> t 






— if 








T £ 






« 


a 


St 










St 














K — 






t 




X 






o 










i L 


T fi 








t° y 






/v -r 






J* 


( 


i 


) 


fie 






( 


2 


'. 2 


/ 




t° y 




>- ) 


C 


2 


- ( 


2 






y 






) 










y- _ 








*? J* 


( n 


) Mr 




if 






m 




m 














p — 




2/ B 




n 


- y 






6 


G 








V 


>• 






CO u 


- If 


— 


m fe 




^ M° 


n 




=7 IS 


\ 














u 


— 




* if 


CO -7 








■y 9 






ta if 














o 


m 














^- >- 




m b 


T *5 










is 


7C 




a 








>- 






T 


■t- ^ 


- if 


m ^ 










< 


K* 


T 








if 


M 






- T 








St it 






& 


it m 




m 


















it 5 








-5 o 


& JS 








L 


X 


fct 




tz 


i: 


















CO * 


& m 






^ as 










o 




h 




^ 




n id 


PS ^ $ 










o 












































tB 








w 








T 






Hi 








3? CO 


«■ 




CO J& 




t 


L 


X 




T 






— 


if 


m 








b < 


}t T 


■r * 




if 


m 






T 






tP 


« 






it m 


m & 


^ fife -r 




t r> 


x % 




o 




































m 


III 








L 


X 




fig 


i- 






tc 






to tK 








-r z> 










a 








/> 




< 






















*> 






^. 








— 












£ ^ 






M it 




* Hr 




/v if 










L 












itm * 


^ tr 




n m 




ft t 






-it 




>- 


<t 


X 


T 




- if 


m ^ 




= T 


t L 


< n 




? - 


if 










T 










a 








<b -r 




t a* 


X 




o 


£ 














ir 


7 


-v. 















9 



WO 00/46154 




PCT/JP99/00477 



£. m m ta t*i± m <d m & # & m x * # 5 0 # ^ x asa-^, £ 

# *a ft ft £ m m <Z> (g v> fcf ^ ^ JBE fe 5 iMi J± Sft $ T -C 
©ittl^U^^li, * $g w <D {£ ffl. # fifc © * £ *T 3b 
^ J? T* £ 5 tf) T' 0 £ L ^ Q *l ?G & # ? * ^ V — =? 4 J* 

& *b # 7 * 9? © # 7 * £ ^ g m m m & m & t* & m ^ t 
9 j* & m & 'p & < t t> s &mm % . &&0kQrTX'm*.& 

i& 5 |£ J& £ T » & & 5 VM3 flft $0: 3g £ O fc . ii^ 

fc. £ *. Kf ± WL W L fc t *5 <9 ^ r. <£> 36 W <£> ^ & ^ J; 19 

* # £ ^ i~ 5 ^ ^ = 7 ^ 4^ % & < £ ^ tp 

& h & mmitm * <g t? v ^ w. * m, $l * <z> & /u- # & 
» w iw *j ^ t 4 a tK * ^03fc#^tejta7k##«i&*ri-5^ 

^ir<7)^^co^?^t, t i o 2 fi& % f£ £ fig . gE fifc S 

* it , m tk # m tt 5: w -r ^ * — ^ j* it & m & & < t 

1 0 



WO 00/46154 




PCT/JP99/00477 





Hr 








8s 




-r 


5 W 






ft 




{4 




n 








CO 


it 


is ® 


m 


^ 








t£ £ 




m 


L 




T 






- if *S 




co m tu 




AS 








* 




b T 






o 




















go s§ 


w 


i£ 






T 








m 


**• 






T 


L < 






if 








T 




Hr 




m ^ 




ft 


m 








hi 


, 7 7" 












& 




if 


fit 




m 




CO 




CO 






M -e # 


5 o 










«t 










& ft 




X 










m 


Ji -c Jfe 




a w * 


T 




* - 


if 




=}- 




— 




m 


t> 


L 


< 




T 


~r 


— if 




? ~ T 








& 












m 




CO 












n ir 


X 




-r 










m 






tz 








CO 




m 


ft If 


^ io 


T JE£ < 


*T 


m 






o 






T 


> v — 


CO 




W 








T 


^- ^ — 


if M 


^ ? =- 


T 


i> 


u < 


14 


T 


•r 






if m 


=5- 






T 








^ -a* & 




14 ^ ft 




m 


t L 


X 




m 






m x 


fc 




o 










tt , ft 


^ fill 


co ^; ^ 












CO 


ft # 


ft? 


ft* 
















ft * 


ta 




CO ± 






m 




K 


<z> ft 


m 






m 




*> 




V^ {4 W 




£ 4fe 5- 




-r 




in 






m 


SI 


£ L 


X 












is 


T- # -5 




i- . ^ 


CO 




m id 


J: 




T 


•r 




— if 


m 









T 




L 


< T 




— -tf M 






- T 






ir 


« 


a 


m it 


Wo 






i 


0 


0 


°C 


UT co 




-C T 


9 




if M 








T 


Sr 


#f m 


$ 














m ta tz 










is m 




*> 


o 


fc 




*r « 


iii 


ft 


= f- 










Wt %F 








t 


a* x 






o 




























m 










































T K 




m 










$ 


h 


\z. 


m 




< 




<7) 18 W 






m 


-r 


5 o 










ft 


co HI 




CO 


HI 


i 








<D lg 




% 0H 1 


CO 


* 


fll CO 




^$ 


Wr 




(7) 


iii 5> 


ft? 


m 




m 








^ x 


s 


^ < HI 



WO 00/46154 £ £ PCT/JP99/00477 

-C&oT, T -T ? — f Sf ^7 1 JttfT i O, - Si 

0 2 & & m it WO 2 h V X t° V it is /l" 7- ~ <> J* 

Bi ffe ffi L 0 l & ))=-m&lsXfo*mMVrl,tz1fe%: 

-efc«9, r ^ — -tf t i o 2 i-4# m ft ft , (ioi) m t 

(1 O 3) E i: *t ft f 5 {5 i ^ 7 h ^ ft S $ H t ^ 5 o 

y =i ^ -r- h 7 ^ K V K l ^ ;H; J} L T i f ^ 7 ^ ^ 

- ;u 5 ^ ^ f, * 5 i ^ ^ i i l t „ r CD ?g $t i£ ^ 
(311%) £: m tia L ^ S T* 3 o&m&W'IrSZblz.J:*) 

**^i$:i3:/iofco r. r. is V = V T = is K {Jl fcf 
-f & * o 12 4 <b L fc 0 £ <b id r <?> i£ , * #j id 

— ^^^^-^^^-^te^^^^^te^o^-A-ita* l 6. 

5 : 8 3 . . 5 II * 5 i 5 C f ^ - !) i f h 7 / ^ v y F 

^ ^ k & m m l 3 o^raatfutjP7k^)!i*j3r4ofc e 
s> n m m « . «i fe s w -e *> r> sftti^LTfBicSiL 
5 & m <d m ^ & m ^ -t- 5 #> \z. $ ^ k ^ ^ ^ t a- =» — ^ -c 
t ^ l „ ' v& ¥• # ^ s ^ 6 0 0 © 4f y 1 f ^ y 

yj3iVZSjki3(Stfc^t511Jfe (PEG) / (T 

1 o 2 + s i o 2 ) = 1 . 0 5 j: 5 id jm x. m — \z. m ffi 
-hfe^^^i-^y =» ^ j:u!i7/i'^ y 35/7 

^-/^i^f^^^i.fijb^ti^y ^ > f i fb ^ 15 

l 2 



WO 00/46154 




PCT/JP99/00477 



tt h * 9 0 t T* 3 0 55- ffl ^ & L T & ft * *5 r ft o 0 ± te 
ftf^l:J:oT!K!;ifuy/!J3-;>i^tfi 6. 5T i 
O 2 -83. 5S io, ^;HgS:#fc 8 m^hy^tf 
V i? > & 7" ~ V J* ( II ) o U F« 1 0 - 3 MOi&^ (l 

0 0 °C ) K: 1 H# g * b „ 2S. tK & a id «fc 9 y a: ^ u ^ 

^y=-^*s»mLfeja^osfiR(DSt7L^tt, 1^3 5 % i^. 

* fl-BR Jfc * ^ * h^tlil^i^IIi^trofcic m 3 
iz. 7jk L ft ^ B# iR * ^ ^ h 3> t> > fi^^lfUoT, 
!Jxfi'y/!J3-;H:jlH$ti52 90 0 cm" 1 *5 J; XI 

1 3 5 0 c m - 1 tt 15: (D m & * ^< ? h Jl* & iZ m 9z I* s # 

y 3i ^- ^ ^ y 3 - ^ ;b 1 ^ ^ ffi L /c C ^ o 

fc c £ fc , ±i:LTTi-0-SilS^llfI$ti595 

5 c m-'©lf-^|^li|;g/>L, T i - O - S i jj£ 

6 a* m re l t ^ 5 r t a* 36 » o 0 u * &m % ft o m (d m 

14, ^DifWy/iJn-^^^tf^f^i 6. 5T i O 

2 -83. 5 S i 0 ; #H^'/l'|t^5iS ( h y ^ if fc° 

y = 9 a ( n ) i^^ d y ko i o "m©!* (i 

0 o t ) (c i b# m s ar b fc & oi « , mi m v> m 1 <r> m # m m 

T^tg^m^LWt^Mit^h. 1 0 h 3 0 n m©7t^-f S 
f ^=7 1 $:^tf T i 0 2 - S i0 2 *«£-SMt1*J2«t»fc: 
h y^t'fyyy/uf-i)^ ( n ) (gft3is^«:LT^5 

1 ^ o fc , T 1r 9 — 1f M ^ ? — T 14 , l§] 2 <£> :7 — y 

1 3 



^0 00/46154 ^ ^ PCT/JP99/00477 

S i .O x j& ft & fg m L-T Z Z k t * ^ th fa T ~T ? — •£ j£ 
H B B©tlTtB?:f I LT^5 r t fa t> fa o tc 0 

± (D & fa b . M * 1 0 0°CCDifi^Dt7t7t^ 

7^*-ifM^*=T^^fc£iMfc4&&£'fi£T# 5 - t fa 

W h fa t t£ o it 0 

( H J£ « 2 ) 

^ ^ — ^ ^ h 7 / /I' v ^ ^ f^r-> Kl ^ ;H: Jft L T i 

id i£ & ( 3 it % ) I: ^JO L S fi T* 3 0 ^ PbI ^ # i~ 5 r. 
£ £ o AD tK 5> ft? £ *5 n * o tz o m ;ft t& m tt , & & 

£> I- $ h \Z. <?■ JV T 7V =t — ;v -e fR L 0 £ <Z> & %L iZ ^ 
l^^^i^eOOC^ijxfi/y/ij^-;!, (PEG) ^ 

ft £ m it m t & 5 - @g ^ ^ ? >- ^ ^ -r z> m. m tt -x* 

(PEG) / (Ti0 2 ) =1. 0 II 7^ 5 j; 9 (: 1 t ^1 - 
-t IE *g ifc * Kl y ^y^x/Ng^^iuciiT;^ y # ^ 

= -/i'*3J:tJ c ^^ = i>A^rtti{b^ij^<©An^c^» . g & £- & 
i A» ?> * 5 y/HIS:»« Lfc c 9 o <t -e 3 o # fcl 

y/y = -^S:$tfT i o, y^RSrifc, ^ ^ 7k 

(loot) i:5^HS*Lt. ia*to3aflff^<03»BI(Z)# 



WO 00/46154 




PCT/JP99/00477 



3 -yHiffi JR $ ili 2 9 00 c m ~ 1 & £ & 1 3 5 0 cm" 1 
tt 15: (D m & * ^ ? h sis & ft ffi L , #yxfi/y/y 

= - a* y ^ m a> <b & m t fc r <h a* t? a> o o * /c , 

LTT i - OH&G-lzmmZthh 1 0 0 0 c m - 1 tf> t° — ^ 
3£ & a* 4? L » Tio 2 ©i^^ffiI$tiT^5ri:^^ 

^yxfuy/yn-y^^tf^f^x j q 2 # S 4* 

Rtf*>5rti5i3^ofc 0 - -ft , & tK ( i o o °c ) i; 5 b| 

m IS: m L tc W M ft . 1 0 fa h 3 0 n m (£> T ^ — if ffiL %g Mi 
^ ?) ^ 5 1 * tt f ^ = 7 II /i o T ^ 5 : H5 ^ ^ o fc 5 J£A 
_h tf> ^ ?5> ^ ifij * 1 0 0 °C <D & U 7* & ± X T~ T ~f- ? — if 

( H % #'J 3 ) 

et) sfiSrffl^Tfrofco siim^^^mm^^^fiTK 

(I00t) |I 5 B# ffi g * L it m m I* > 1 0 a> £> 3 0 n m 
© 7 t ^ - f t i I d> ?5 ^ 5 1 )fe it f ^ n 7 II o T ^ 5 

: i: ^fci>o fc, £L ± <d fa %:fa b , il*ioo < Cot?a7 e 
nir^T-T-7-^-if M > ?~T%m / xr7-mm±^t> & j& -c 
t 5 : HSfl 4ofc„ 

( % #J 4 ) 

2 t H Cftff Sr x T i O, • (100-x) Si 
0 2 ^ ( x = 2 0 , 40, 60, 8 0 m o 1 % ) & M A, "C 

ffo/c 0 iiit^ijsin^^bta^ (ioo°c) 11 5 m 

raSfllL^i3*BI»i, 1 0 fa h 3 0 n mOTt^-t'lf^ 
-7 Srttt 5 T i o 2 - s i O z ^SWS^IMb&BSl- 

1 5 



WO 00/46154 




PCT/JP99/00477 



fto.t^KH^^ofc, £A ± © e f i> , 1 0 0 

( H Jfi «l 5 ) 

lt«4 ilSICftf^Srx T i O, - ( 1 0 0 - x ) Al 

aOa^^Jit/xTiOj • (l00-x)ZrO 2 ^ 
(x = 20, 40, 60, 80mo 1%) £ il A> T* ?T o 
A 1 a 0 3 *3cfct^Zr0 2 <Z> Hi 38 JDK I- li , T ir ^ A- T ir 

~> K is i i; ^ = f h ^ ; A, As -7 V * is K £• ^ ti 

^ ^ ^^fflv^fc 0 &igm : 7 : >5$t&«ig ( l 0 0 °c ) \z 

5 B# |S] & jH L tz W Bl , 1 0 ^ <b 3 O n m©7t ^-f S 

^^^TSr^Wi-^T i O z - A 1 a 0 3 I i IF T i O 
2 - Z r O 2 liPII^iftlllilioTV^ : 

o/co ± <£> ^ ^ . iii >«r 1 0 0 < C©jgta7 0 nt7f7 

M ^ * = 7 ?r t tf S ^ ^^^^^^^^Z&T^ 5 

( it & M 1 ) 

^ J;t;i7/M y ^7 ^ift ^ii 1 1 , * *l ^ n <o m m 

± # V 31 ^ ]s is }) n-;U^J;t)tf^ = ^i,tift^i 

ib £ 9 0 °C "C 3 O^P^fitt^t^ioi^ofco -L SB « 

1 6 



WO 00/46154 




PCT/JP99/00477 







O 


T 




y 






>- 




y 














T 


i O 2 


y m 






o 






*: 


is. <p 


3 


5 


0 


x: 




1 








*& 


ft 




„ 
















?v fa 


h 


>- 


(D 


m 


& 


m 






o 


T 






\s V 










fa 








ft 




L 


X 


m 




L 


In 




<b 


^» 


o 


o 




« 




m 




m 






fa 






m 


h 






T 


i 


O 


2 HI 1- 




- if 








IS 


m 




















II 






o x 




r t 






o 




o 


































( it 


m 




2 


) 




































V 








Is 




y =i 








& 


to 












-e , 


y 






V 








is 


K 











i> 








y 






;v V 








>v 


T 












m. 






?> 














Hi 




fc o 




12 






* id 




y =» 


is 




















~T A* 


y 






JR 




m 




b 


T 




th 




ix 


co 


£ 




± 










» <b 




co 


to 






m 




£ % 


CI 






fa 








T 


i 


o 


2 - s 


i 


O 2 




flU 




is 


m 


L 




o v — 


tl 






9 


0 


°c 


-c 


3 


0 




R3 *n ^ 


L 


T ft 


«k £ 




>- 




o 




o 


-h IS 








«fc 


o 


T 


T 


i 


O 


2 


- S i 


O 


2 ^ 










o 








m 


JJH 


CO 




?L 




tt 






9 


% "C 






m m 


l 


CO 




y 




TP 


\s >- 




y 


Z3 










to 


L 


X 




« Hi 






* 


m 




it 




«C ?L 


m 














fa 


t> 


fa 






n ^ 


m. tk 


( 


1 


0 


0 


°c 


) 


5 






& 


m 






o 




tK 




Mm '& <D 




CO 














h ;\< 


t 


3 




m 




m 




« 




m 


% ft o 






k m 














fa h 




yE3 
inn. 


tK 








J: 


o 


T 






T i 


— o 




s 








1 x — 










q 








in 


- i 


(T) 


f - * 


3ft 




& 'p 


L 


\ 


T 


i 




o 


- s 


i 




a 




m 


m 




T 




5 




t> fa 






iS 


m 




m 




§m. Hi. 








ina. 




AO- 


a 


Sr 


ft 




HIJ CO fl^ 




, T 


i O 


2 




s 


i 


o 


2 




B 


ft 






01 




*> 






t 


>5S ^ fa 


o 


tc „ 



WO 00/46154 




PCT/JP99/00477 



- 3> . ?a tk ( i o o °c ) {-ii^raa»Lfe*Biii, * com 

[fi t> "T fa 1 0 fa 3 o nmW7t^-^If^=7jJ 

Ifffi iti/^ ; H^^o to jb* _h © t$ in a> e> , 

& m ± <o n u m tg «■ 

h & mm itm it ? si* & * , ^ <d &m & mm it 

/is % i o 0tKToa^t'7k^tse$t5 

TSr-^tf«-^«?^ifeSr(gja-e-a>^i-5 - b -*J m k 3 „ 
icT^E i o o t^r©#^i: y 7 ^ & # 

> an 1 o o t y T © ^ ^ ic y 7 Mi ^ # t* 7 t ^ tf 



1 8 



WO 00/46154 



PCT/JP99/00477 



is * (d is m 

o 

o 7 n Jf i/ K f 5 fi * j| l /j; ^ t 3 © ^ f |i m i| 

2f ft o 

< :H:J;ot7t^-iflf?-7U<tt7t^-if 

1 9 



WO 00/46154 



PCT/JP99/00477 



7. £ # ± ^* ^ & Jg£ £ 7£ f£ L , i^V>T'7K^<t^:j^$-^ 

^ & o 

8. 1 L 7 ©^f ii^W^fel: J; 
tf % ^ & o 



2 0 




1/3 



WO 00/46154 



PCT/JP99/00477 




2/3 




PEG^ftT i O z -s i O a *g^{*£;£7k*&JILfc 



3/3 




r 



INTERNATION55L SEARCH REPORT 



International application No. 

PCT/JP99/00477 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C01G23/04, C01G23/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 C01G23/04, C01G23/00, C01B33/12, B01J21/06, B01J35/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Torolcu Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 08-099041 , A (Director General, Agency of 
Industrial Science and Technology), 
16 April, 1996 (16. 04. 96), 

Claims ; Par. Nos. [0016] to [0021 ] (Family: none) 

JP, 11-011912, A (Fuji Xerox Co., Ltd.), 
19 January, 1999 (19. 01. 99), 

Claims ; Par. Nos. [0012], [0022], [0023], [0041] to 
[0 055] (Family: none) 



JP, 10-236824, A 
8 September, 19 98 
Claims ; Par. No. 



JP 



(Showa Denko K.K.), 

(08. 09. 98), 

[0009] (Family: none) 



ji^, 09-241038, A (TOTO Ltd.), 
16 September, 1997 (16. 09. 97), 
Claims ; Par. Nos. [0015] to [0026 
& WO, 9629375, Al & AU, 9650140, 
& EP, 816466, Al & DE , 19681289, I 
9607868, A & MX, 9707108, Al 



1-9 



1-9 



1-9 



8, 9 



EP, 
BR, 



6] ; 
A 



Table 1 



| Further documents are listed in the continuation of Box C Q See patent family annex. 



"A" 
L" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



-y. 



Date of the actual completion of the international search 
2 June, 1999 (02. 06. 99) 


Date of mailing of the international search report 
15 June, 1999 (15. 06. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Of f ice 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IS A/210 (second sheet) (July 1992) 



ft 



m^tamm-^ pct/ j p 9 9/0 o 4 7 7 



a. &wv>i&-fz>ftm(Dftm mmm&m (ipo ) 

Int. CI* C01G 23/04, C01G 23/00 



B. 



H3S*tTofc*/MJR9Ff!* (SR(tirf¥#ffi (IPC) ) 
Int. CI 6 C01G23/04, C01G23/00, C01B33/12, I301J21/O6, B01J35/02 



B#M?ffl#T^*B 1 9 26- 1 9 96$ 



1 9 7 1 - 1 9 9 9$ 
1 994-199 9$ 
1 996-1999$ 



c. 



#^=ry — * 



A 
A 



JP, 08-099041, A (JLMmm&) 16. 4£ . 1996(16. 04. 96) mm&CD 
m.M, [0016] - [0021] (^T^y-^L) 

^ L ll-011912,A(W±ifD^^^»i(:^±)l9. 1J3. 1999(19.01. 99) 
¥fntem<D%fcm, [0012] , [0022] - [0023] , [0041] - [0055] 

JP, 10-236824, A (BgfpmXt*^a) 8. 9^ . 1998 (08. 09. 98) 4#ffgj| 
[0009] (77$y-/fU 



1-9 
1-9 

1-9 



[x] c*«>«#KfcXi»bflsjija!6$*bT^^S„ 



■ben 

f L j «3fe*±!BKa«S:«iB-i-«XiftX»4«10!)S:»©«tT 
roj pellet 5 ffiffl, JS^(cm&1--5S:ig«; 



Ttj Bl^mMBX^JfeB^^^^turiSrigJi-r&o-c 
x mm t^-m-rsii , ig^ro/gsxna 

r&J |r]— > h77? u — 



0 2. 0 6. 9 9 


s 5.06.99 


: 0^cH^Wff ( I S A/ J P) 
1 0 0-8 9 1 5 


«fg#* 03-3581-1101 


4 G 


9 3 4 3 


3 4 16 



MPCT/ISA/2 10 2^-^) (1 9 9 8$7J?) 



PCT/JP99/Q04 7 7 



X 



^t^LHPV^^^ 16 - 9 ^ • 1997 (i6. 09. 97) mm 

?S?£SL " 100261 .1*1] &W0, 9629375, Al&AU, 965014 

0, A&EP, 816466, Al&DE, 19681289, T&BR, 9607868, A&MX, 9707108, Al 



8, 9 



tamper/ i 



SA/2 10 {m2^<— i?<DWi%) (1 9 9 8^7^) 



PCT 



* <* *> #j m * 4 «st « 



fc*" v *r l§§ $ tut 




(so fflw»ns#«<5 

C01G 23/04, 23/00 



(21) EBBttiWS* 

(22) BggttfJO 



Al 



(ii) sig&£9fl#«- 



WO00/46154 



(43) fflfe£MB 



2000^8^ 105(10.08.00) 



PCT/JP99/00477 
1999^4 0(04.02.99) 



W^Sfff «***H(MPAN SCIENCE AND 
TECHNOLOGY CORPORATlONVJP/jpi 

W ??(MINAMI. Tautomu)(JpVJP] 

TJ89-oo23 Xfsmx&vtmftxsfte.^ 0saka m 

« EB>« 3i(tATSUMISAGO. M«ahire)rjp/jPi ' 

PiKi* *K»*W***I28.16 Osaka, (JP) 
»Bflt45(MATSUDA, AtsunoriXJP/jP] 

(74) 8 ««A 4* ITI W O^a. (JP) 

EW#tJ*(NISHlZAWA, Toshio) 
TJ50-0042 *ST»j!K«K^ffl;i|liir37-10 
»t: f/Ufiflf Tokyo, (JP) 



£») «*■ JP, US. ftffl *ff (AT. BE, CH CY DE DK 
ES, FL FR, CB, OR, 16. IT. LU, MC, NL, PT, SE) ' 



(54)Tltlei PROCESS FOR PRODUCING ANATASE titavu ™ ™ ' 

Li**.* ,«-, fi „- 7 ~« ™ S ~ mTU,nr< " tt 

| (57) Abstract 

cental^ - ■ --PC* oxide 

materia!. 5r antibac^^^ !*~ 
at a temperature a, low a* 100 * C *r SI? SSS^TT ^ 
W comprising a metal oxide from a soIuS ofThlTT b * fo ™ !n * a 
compound and then reacting Zjl S T^f^S^ 
produce the target ritania or compose ox de ° ° r l0WCr to 



1<l ' aT y?li a - +*«a— 
<OC^1 hgft) 




lOOX -1 hi 
; HIT* lOfl«c NATXR 




change ih sr«cTnu„ op no>/sio, 

COMPOSITE CONTAINING P?C THAOUCH L^, 
WITH HOT WA?£R hough TRCATKEMf 



ATTACHMENT E i 



INTERNATIONAL; SEARCH REPORT 



A, CLASSmCATION OF SUBJECT MATTER 

Int*Cl fl C01G23/04, C01G23/00 



International application No. 
PCT/JP99/00477 



Awarding to Inter national Patent Class iCiai ion /IPr^ k~.u .> • . 
B. FtEmS SEARCHE D WO <» b«> n.„».! „„ IPC 



B0IJ35/02' 



Jerome «uu ccnsui.ee ounng tnc internationa l «_«, (nflme ofdata _, and , whefe , earCh ><nnj ■ 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication w i,,_ . „„„■„,_ w „. . 

* wnere appropriate, of the relevant passages 



?Sd_2;JI? I 1 ; A ^""^ G^eral, Agency of 

Industrial science and Technology), * y 
16 April, 1996 (16. 04. 96), 

Claims ; Par. Nos. [OOlfij to (0021] (Family: none) 



Ltd. ), 



JP, 11-011912, A (Fuji Xerox Co., 
19 January, 1999 (19. 01. 99). 

tSS] ' "^ilyT-nC 121 ' I0 " 2 '' !••«! » 



JP# 10-236824, A 
8 September , 199 8 



Claims 



Par. tto. 



(Showa Oenko 
(08, 09. 98), 
[0009] (Family: 



none) 



J*r 09-241038, A (TOTO 
16 September-/ 1997 (16. 



claims 
& wo, 

& EP, 
S BR, 



; Par. Nos, 
9629375, Al 
816466, Al 
9607868, A 



Ltd. ) , 
09, 97), 



[0015] to (0026] ; 

£ AU, 9650140, A 
& DE, 19681289, T 
& MX, 9707108, Al 



Table 1 



Relevant to claim No. 



1-9 



1-9 



1-9 



8, 9 



□ Further <J<*uments are listed in the continuation of Box C 



Special categoric* of cited documents: 
iiocumetit defining the general «ut# of ihc an which 14 not 
cormde«d to be 0/ particular relevant* 

earlier document but publkhed on or ofier tt» international tllbia. d,f* 
dMwtti which may throw doubt, on priority E wfilf 
died to ^blish the publication ^.C^^^Z^t 
special ittuon (as jpcdftedl 

documcal referring to a a oral diacloaure, uae. exhibition or ottier 
rneana 



[""I S«e patent family annex. 



Date of the actual completion of the international Search" 
2 Juna, 1999 (02. 06. 99) 



liter document published after iho iofenunioinl filing dare or priority 
date and oof in conflict with the application but cited to undenuaad 
the principle or theory underlying the invc—i oq 
docutneni of pmnlcuhir reJcvaftcc; the daimed invention cannot be 
considered novd or cannot b* ooru4d*n>d to Involve an inventive wep 
when the document b taken alone 

docutneni of particular relevance; [he claimed invention cannot be 
considered to involve an inventive *tep when the documcol is 
combined with one or more other such document* such combination 
being obvious to a penon skilled in the an 
document member of the same patent family 



Name and mailing address of ihe ISA/ 

Japanese Patent Office 

Facsimile No.: 



Form PCT/ISAdO (second sheet) (July 1992) 



Date of mailing of the inicmntiooal search report 
15 June, 1999 (15. 06. 99) 



Authorized officer 



Telephone No. 



ATTACHMENT F 



* 





PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
99-F-001 PCT 


_ _ f IOTUirD , rTinw SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/JP99/00477 


04 February 1999 (04.02.99) 




International Patent Classification (IPC) or national classification and IPC 




CO 1G 23/04, 23/00 






Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


12SJ 


II 


□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

01 September 2000 (01.09.00) 


Date of completion of this report 

20 April 2001 (20.04.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/00477 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



. , filed with the letter of 



| 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 
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in this report as "originally filed'' and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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Citations and explanations 

Claims 1-7 are novel and involve an inventive step. 

Documents 1-4 cited in the international search 
report do not disclose a process for producing anatase 
titania or a complex oxide including anatase titania 
wherein a gel containing a metal oxide is reacted with 
moisture at a temperature of 100°C or less. Moreover, the 
invention described in Claims 1-7 of the present 
application offers the advantageous effect of producing 
anatase titania or a complex oxide including anatase 
titania in bulk or in a form such as a thin film at a 
temperature of 100°C or less, i.e., lower than conditions 
in the prior art. 



Claims 8 and 9 are not novel and do not involve an 
inventive step. 

Document 4 cited in the international search report 
(JP, 9-241038, A (Toto Ltd.)) discloses a thin film of 
anatase titania with a mean crystal size of 8-21 nm formed 
on a substrate (see Document 4 cited in the international 
search report, examples, and especially Table 1). From the 
description, the thin titania film in inventions described 
in Claims 8 and 9 is formed of fine anatase crystals of 
10-30 nm, and therefore there is no difference, viewed as 
products, between inventions disclosed in Document 4 cited 
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in the international search report and the inventions 
disclosed in Claims 8 and 9. 

The applicant has stated that the inventions in the 
present application are not restricted in form to a thin 
film, and that the inventions in the present application 
relate to fine anatase crystals dispersed in a matrix of 
another oxide such as silica; however, the inventions 
described in Claims 8 and 9 include the form of a thin 
film, and these Claims 8 and 9 also embrace films that do 
not include silica, etc. Therefore, the statements by the 
applicant are not accepted. 
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